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{$¥ < fcf?Xfflt2'} (f>|f)Journa 1 of the Ceramic S 
ociety of Japan 111 [1] 33-36 (2003) 

if¥4fttftXfik 3] J. El ectrochem. Soc.Vol. 1 4 1 x p . 
2010 (1994) 

[$?tft$?Xfik 4] E. Rossen&Solid State Ionics 
57 (199 2) 311-318 

<&W<Dffl7f:> 

y^r;U-vy^yMi«t% Li.NiyMn.O^i^SH, x tf* 1 + 1 
/9± (1 + 1/9) /10, ytf*4/9± (4/9) /10, z^4/9± (4 
/9) /10, *:<DtpX~*>mz— «S:L i [N i o. 6-o. 5xMn 0 . 5 _ 0 . 6X L i x ] 
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/ I (13-3) ** 1- 3 5£JLhl. 9 5^T> J: 9£f3:b< {31 . 50i^±l. 9 
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0 0° N 0=10 9. 4 1 ± 1 0. 94° s V — h (Rietveld) 
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4 5 0mU0. 8 0 ^/Wfo&fcl- h V V J* L^LtK^^ 4 5 Om 1 & N 

i . e^yv/L^T^-^ATMg^s oomi Kflfctf^ ^t^&^y y 
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i 0. 4 7sMn 0 . 47S L i o. 06 ] 0 2 (X = 0. 0 5) -Cfcofc„ Xj»ISIJf/"«^ — 
Vte, |S) 1 J^i-ii t) o - N a F e 0 2 S©i«^**JS-C*>ofc. 

*fti-e#I*il5 5 7-»»hk lfc*5ttS (0 0 2) mRT* (1 3-3) 
®"C?(D C u — K a M^rffi V^fc^^X^lslilf <D fc* — ^3S^J:b I < 0 0 2>/l us-a) 
ttl. 6 4t?J)ofc 0 

^|B|&*XH/N e ^-^^^bJ&5BH^L^WPPD^ (H. Tor ay 
abj. Appl. Cryst. 19, 440 (1986)) laUW^M 
©C12/ml (No. 12) — W 4 V^&fr ofc 0 •fcOSfeMx 

a*MSW:4. 9 9 3ty^hn-A % btt£tt8. 6 0 0 N c f^: 5 - 0 4 
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4tV^hn-i» 1 , a = v = 90. 0 0° , 3 = 109. 4 1 ± 1 0 . 94° 
■Vh^O, BETtb&Dfi^tel. 8m 2 g-^feoyto 

MtBXj&lHlJfr^-V&R i e t v e 1 d jfe"? 7 4 y 1 ? 4 ^ if 
\s1tkZ?>, 2 ct^f MufcttS V A<ajft£*r^<£ 9 4. l % N 4ht^ h 
^4ol-t5y^^A^«feW^09 5. 0%-Cfco7t 0 

*7t, *#*1f>r ts toMtikm®* (0. 4mA- cm" 2 ) 

15 0. OmAh/g, MWhMlt$9 5. 8 t> x ^4*tl$S£ (%) 

tt9 9. 9 7%T?fcofc 0 

Li / (n i +Mn> m^tb^i. 1 9 1 \£&W}%mz.xi#f mm&v 

it 0 mbfrtz.m&&*Q^5m%* 9 o o^cfc-t2 0l$f?I1^/&L-y ^A-^s/'T- 
^-^tfV^^b^Sr^fco I CPm^*f03fem> Li [Ni„. 46 Mn 0 , 
46 L i o. 08 ] 0 2 (X= 0. 0 8) -c*>ofc 0 xHli^^yit EI 1 U:*H- 
S§«9T% a-Na F e0 2 MO^^^«|5t^Lfc„ 

¥^^0^^^0 12/1111 (No. 1 2) T'JfI$tl5^7-flthk 1 t 
*3#5 (0 0 2) SRtJ* (13-3) ®TOCu-Ka^^ffiV^fci^mXig|[ll^lf 

SfrlB»*Xj»^^-^«r^e,^|H!»UytWP PDfe (H. Tor ay 
abj. Appl. Cryst. 19, 440 (1986)) \Z£*> 
<Z>C12/ml (No. 12) Tv?^y7^ yr^f V^&fTofco 
afftS«4. 9 8 7ty^fn-A, b$*ftfi8. 6 0 2, ctflftttS. 0 3 
lt^^fn-A, a = v = 9 0. 0 0°, 3 = 1 0 9. 4 1 + 1 0. 9 4° 
"CfctK £fc, BETtk*®afil. 6m 2 g-^feofCo 

t&IBXiBlISIJf^^ — ^&rR i e t v e 1 d ScT^* — :X7 ^ yT-< l/Jf 
Lfc£r3 N 2 ct-f Mc*Jlt5!)f<>AOJ||it*©9 5. 9%, 4ht^f 
fc*5#S y 5f->7A<D0£;pn$Stf>9 7. 4%T*fcofc 0 
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ti)W\1&m.®* (0. 4mA- cm -2 ) 146. 9 m A h / g % '^4 1> 
^l±9 9. 9%-C*>o7to 

Li / (Ni+Mn) JW^Jt*Sl. 3 0 £&5«fc 5 S S&?L&KT 1 B#BS^ L 

fc 0 ^k;h,fcM^£2S3« c p9 o otc:T2 ou#re^b!; 

-vy^y^itt^Hfc, I CPfejft&ffOJM* Li [N i 0 . 446 Mn 0 . 
4 4 5 L i 0. 11] o 2 (X=0. 1 1) -C&ofc„ XlftlHlilf^^ — Vtt® HCTjk-r 
m»"Zs o - N a F e 0,IOM^ti$lr^ Lfc. 

lMt*IMOC12/ml (No. 1 2) "Cif M ^HS 5 k 1 

*5»t5 (0 0 2) ®&t>* (13-3) ®■e^Cu-Ka|i$rfflV^r^:i|^&5jcXi^|H]*f 

otr— {0 o2) /i (1 a- s) r±i. 9 3T?fcofc„ 

WIB»*Xj»^^-VSrite«6,dSM»U)5:WPPDSfe (H. To r a y 
abj. Appl. Cryst. 19, 440 (1986)) (C £ 9 ¥*t3rAiftX 
©C12/ml (No. 1 2) — y^-f V^SrfToT^o *4>IMl % 

aiStt4. 9 8 0ty^fo-A, b$ft^f*8. 5 9 3, c$ft^«5. 0 2 
5tV^fo-A N o = y = 9 0. 0 0°, 0 = 109. 4 1 + 1 0. 9 4° 
"CfcofCo BETJfc*B5ttWcl. lm 2 g~ l *C*>ofc 0 

*fc s Stria X^Hllff^^ — V&R i e t v e 1 dSj-C^ — y^>f V^T^^-if 
Ltcb^Z, 2 ciM Mc*3JtS yf!)AOg,tft$(09 6. 3%, 4 hlM b 
K&ttS U f!)A©i^f$©9 7. 4%-Cfeofc„ 

*0^*$cm^l: (0. 4mA- cm -2 ) 14 5. ImAh/g, 
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mum 

Li/ (N i +Mn) flmfctfl. 3 6 bt£Z> ZSKSWl^mzX itifMI&'&X. 

n-= y ^-7y^y|^^f; ( ICPI^©^ Li [N 
i o. 46 Mn 0 . 46 L i o. 10 ] 0 2 (X=0. 10) -?fco*: 0 Xj&mifiv** — ^ 
ft, El 1 Id^i-jl «9 a-NaFe0 2 MO»tt£&4#^&^L7I: 0 

l^»C12/ml (No. 12) tfS^5^7^thk 1C 

(002) ®Rt>* (13-3) m-?<Dcu-Kam*m^iti®jfcxmmffi 

<0\?~?*&&Vc I (002) / I (18 _ 3) ft l . 6 1 TfcoTto 

£fc s ^|B«&mxm^^->'^^b^|||^UfcWPPD& (H. Tor ay 
a £> J. Appl. Cryst. 19, 440 (1986)) tt: £ 0 
©C12/ml (No. 1 2) t?/^-y7^ Jf^-f i^SrfTofc. *:<Dt&$k, 
a#S«4. 8 9 4ty^^bP-A, b$ft^f*8. 5 9 2, cttftf±5. 0 2 
7ty^hn-A, a = 7 = 9 0. 0 0° , 0=109. 41±10. 9 4° 
"C*>ofc 0 £7c, B ETJfc^MfgteO. 5m 2 g- l -e*>ofc„ 

£fc, f&BBXmiHltfv^ — :/&R i e t v e 1 d^T?/-?* — y7^{ y^-f 
brci:r.^> x 2 cih-T MJl&tf-S V 7-$J*<Dffi&mm<D9 6. 6%, 4ht-< b 
M*5Jt3 y ^17 ACg^f^O 9 8. 0%-efcofc 0 

ZnMlfrW.&M (0. 4mA- cm" 2 ) 143. 6mAh/g s 

9 9. 9 6 %-Cfco7t 0 

mmm 8 

Li / (Ni+Mn) Jl^tb^i. 1 2 £fc<5 J; 5 glbfL^^-C 1 B#^^ b 
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fc 0 ft&ftfcft^fc&afifcift* 8 0 0^X4 otitf«\mf&VV tr;v 
—*^tf>>m&mkVl>*'ft1t 0 ICPE^Kf^ Li [Ni 0 . 4 7 6 Mn 0 . 
4 7 8 L i o. 06 ] 0 2 (X=0. 0 5) Tifcofco XiUlll^^ — El 1 \Ctf 
tlU-Cs a-Na F eOa^^/i^^jtSr^Uyto 

TOiWC12/ml (No. 12) -CftJRSnS^-rai&hk 1 |: 
*3tt£ (0 0 2) mRX* (13-3) 05^©C u-Ka^&m^c!fc&*Xi&!El#r 

©f-^s&gjfc i (oo2) /i (18-s) tel. 6 l-efcofco 

fflrtBl&JlcXm^^-^SrrtJ&fcJoSM^LfeWPPDfe (H. To ray 
a fe J . Appl. Cryst. 19, 440 (1986)) lC«fc 9 Jfcft^rAA* 
©012/1111 (No. 1 2) T?^* — y^-f ^fctTofc, ^©fcSJg:, 

a ^{±4. 9 9 0ty^fP-A, b$ftSte8. 6 0 0, c$ftSte5. 0 4 
lty^hn-A, a = 7 = 9 0. 0 0° , 0 — 1 0 9. 4 1 + 1 0. 9 4° 

^fCs fi&ISX^Iel^^ — VSrR i e t v e 1 dfe-?/** — V7^f y^-f ^ 
bfctr^s 2ct^M:*i»t5!Jf !>A©ffii&f^9 4. 1%, 4 hlM h 
fcjatt* y ^!>A©^^^<^9 4. 9%-CfeofCo 

£;h,«rttil!i©IEffitmi: bTHm^Jl *|!?l*fcmrttttt«*fc«ofcfc 
^•5>> ^«B^m^S (0. 4mA- cm -2 ) 140. 6 mA h / g % h 
^mit^9 4. 8%Tfeofc 0 £fc N 3teSk*-9--f ^/U«»Srfto*:3Bf* % ®&m 
f$m-Z 9 9. 9 7 %T*£> o fc 0 

tttfc01j4 

Li/ (N i + Mn) m^lt&l. 0 2 fcfc*J;$te£tt?L*ttCTlll#ra?ft-£L 
fc„ # b ftfc Sr SfK% tp 9 0 0 °C T 2 0 H#fflft/$ b U ^ * A - = y >r jv 

—r^tf^m&mt'yu&mc i cp»^*f©e*, l i le 00 n i 0 . 5 Mn 0 . 

5 0 2 (X=0. 0 0) T?feofc 0 XjgfUI]#T^*~- ^f40 1 KL^f-iil? ta-N a 

f e o 2 M<Dmtfi£&mm&7* Ltc a 
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tt&-?Wim£tiz> ^7-$%$kh k i icastts (o o 3) ®rt* (104) m 
^<DCu-K*u*m^izn*xm®m<Dv~?mmtt i (0 o3>/ 1 nooft i • 

2 l-cfcoTiio £fc x wp PDmz&zxm®$t'<* — yx^r ^;/<z>S£ 

AT?fcofe 0 £7^ B ETtk^ffi^Kf*2. 1 m 2 g-^ifeo*:. ltflSBXj& 

WWfrM®*. (0. 4mA- cm -2 ) UBmAh/g, ^V-hftt 
9 9. 7 0%-Cfco7to 

3*Mi«4'-8atj«jfc««4©fl5^ii^ tr-*»aejfci , 00 2)/i m 
5 \zm-to 
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UJttDfe&frb, Jt«0M©L i j. 00 N i o. 8 Mn 0 . 5 0 2 Wm -«S«t 
«1Nf ^/MtttfcttU 3Wfc«4-8 0-»^L i CN i o. B _ 0 . 6x Mtio. 6 _o. 

MMffl 9 

Li [N i o. 6 _o. 6 X Mn 0 . 6 -o. 6X L i x ] 0 2 "?^£ tlZik&WoOjEfatfW 

m*!l&f«U r*b*^*«ET»m?l&«jE*S4. 3V^t?0. 4mA • c m"\ 

^Kt;Hf|:tD S C (^H^fi^W ; Differential sc'an 
ning calorimetry) f&fe&ffiit. j^f N D S CS!jj£ 
AflsWtC^5„ ttyBHCjEfftmi. 5mgi:m (^otf^*-^-b 
ki?x^-^-l.i:(!)^|t^7j,fl5P yKl)f!)A^lmo 1 /d 
m 3 T^fi?) 1. 5 m L&JBV^fCo SrT /I' =*^Stffi*nFx SUSgl 

-feA- (fl^6mm<I>, AS £ 4 mm) (i^A, ^PflL, #SMlOt/mi n T? 
M^&4 0 0°C*-C#M, DSCifflStfc, Jfcfc\ lWf(C|ia-7^?t 

^WJ7©L i CN i o. 45 L i o. 10 Mn 0 . 45 ] O 2 £ J£i&0IJ 4 O L i lt 00 N 
i o. 5 Mn 0 . 5 0 2 tO^DS C$J3£&fTofc 0 m 2 <Q N ^IMIft^ 

n77>f/^e)*fefc^itliLi [N i o. 4S L i o. 10 Mn 0 . 45 ] 0 2 t?l 
1 9 9 J g"\ L i !. 00 N i o. s Mn 0 . 5 0 2 T7 8 8 J g-^fcofc. 

bfc^oT, *38M©L i [N i o. s _ 0 . 5X Mn 0 . 5 _ 0 . 5X L i x ] 0 2 T?f4X 
ffiOHJ^Cfc i V ?&&j£mtt% < *ftfc>*lfcV^ n i: asjjsy^ L7t 0 

HJfe®l 1 0 
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(Li/(Ni +Mn)} JHWfctfl. 1 9 kttZZ 5 wj%mzx ltitMm& 

jv-^^^iy^mt^ntLo i cp*aj£##?e>*Mi^ Li cn i 0 . 46 l i 0 . 

08 Mn 0 . 46 ] 0 2 (X=0. 0 8) -Cfcoyto Xi^lHlJff/^^ I2l3lC^-r 
ilt)-e. ^S^©C 1 2/ml (No. 12) 7-Jllth k 1 C 

sms (200) e (in) i> (3io) m<D^.m^hfiit 0 &it, m4 

^^•fil<9^ 2 0° -2 2° ^f>R- 3mTfi!l*JR^«riB-efc<9, ^o^jH^IB 
^JSr^i"|E]^fc p -^/!)5pj|i5}?^^$ttyt„ i~ft:b^K 04©65° s 6 8° 

Kifte'tzttik-vmmi'itm&o (no) ® x *5j;tf (113) m<ofsmm 

<D3&m^ttJ&-fZ>®$t¥-?&2 0° -2 2° ^WmU/Co £/c, rtb^^b 8 

ft5t>(D-efcofc 0 Lfc^oTx 2 0° ~2 2° <^|HlJff fc°-^ (ij^^Jl^^ J: 
S^OT-fcofco ^fc N |^l©C12/ml (No. 12) -CilfJR Lfc|&<£ 
^7— *g$Chk 1 l£*3#5 (0 0 2) (1 3-3) I^©Cu-Kai* 

fflV^fclfr^Xjl&piQiUTO t° — # jjJ&lSEJt; I (002)^1 (n-3)»l. 7 8-T?fcofc 0 

£fc^ R i e t v e 1 d&^J: I? l£&Mli 3% <£> C 1 2/ml (No. 12) 
^^^^ttjb/c^s a$ft^{*4. 9 8 7ty^MJ-A, b#^fi8. 6 
0 2*l/?X fn-A N c$ft^{3 5. 0 3 l3r>tf* hn — A % a = y = 9 0° , 
3 = 1 0 9. 3 2° -Cfcofco 

£ bK> BtrfBX^IUJIf^^ — ^S:R i e t v e 1 dfe"C^^ — ^!7^ ^ 
^Lfci^. 2 clM h(C*5ltSy^»>AO^^W^0 9 5. 9%. 4h1^ 
MHJftrt* y f!)A(D)|fiff©9 7. 2%-Cfcofc 
I CP^aaaM©^ «E*t5n*<0'&^r*W: 5 OOp pmT-fcofCo 
^fc, ^mf-^^^^Sr^Jfe-f-S^s D3»!*fe««» (0. 4mA- cm" 2 ) 
15 0. OmAh/g, /N-T l"- fjfe««:*9 6. 9 %-?*> «9 „ $ftH^4S (%) 
tt9 9. 9 7%-efcofc 0 

JOSON-i Lfc*ffite:&35Lfc. i"3fet>*> x ?=77t4 b (j§Jn°p£ ; MCMB) 1 0 
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0 fiftfiUUlM L"t\ PVDF 1 OfifitHS&ig-SN £ kKN-^/V- 2-fu ]} 

i«f$tt9 9. 8 9%T?*>oyt„ 
^iifli^J 1 1 

(Li/(Ni +Mn)} fljmfctfl. 1 9 £ ft 5 «fc 5 £ WtfLttfcT 1 H#M»^ 
bfc„ ab*Lfcaato&&ftftft(f>9 0 0tlCT20NfraMt!Jf!>A- = y 
*VW— v^^f^^^b#lSr#fco ICPM»ife*s Li [N i o. 48 5 L 

i o. 03 Mn 0 , 4 8 6 ] 0 2 (X=0. 0 3) "Cfcofc, Xj^Hliff — 121 3 

^^-Tii 0 ^M^m^>C 1 2/ml (No. 12) M#ttitlMj& 5 7 -*&$C h 

k 1 |t*3it<5 (200) ®, (111) ®s (310) ®O^*5^$H^ 0 ^ 
&&%k<DC 1 2/m 1 (No. 12) "CiltJS^HS ^ k 1 KSSttS (0 

0 2) ®&t* (13-3) ®-COCu-Ka^S^ffiV^^*X^|H|^lf<^tr— 
Sit I ( oo2) /I (13-3) tel- 4 1T?fcofc 0 

R i e t v e 1 dftiaOMI^OC 1 2/ml (No. 12) 

5 l*-^;* bn — J* N c $tf|;S:te5. 0 3 9^"^^^ ho-A, a = y = 90° , 
3=10 9. 3 1° -Cfcofdo 

$ HfrlEx^niifTV^— >-&r i e t v e i d&-e^°* — yf^ V 

^bfc£^^ 2 clM M-:fctt5 y ^*A<D/££W^<Z>9 3. 9%, 4hf-f 

i:^5> ^Scl^t (0. 4mA- cm" 2 ) 14 9. 9mAh/g, W 
h#Cl;Jfc^9 3. 8%Tfcofc 0 £fc N ^m^-r^/H*!^SrfTofc^mx ^* 
|i^^{^9 9. 9 0%t?feofc 0 
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nmm 1 2 

*MLi / (N i+Mn)} W-=FJt*Sl. 4 5fcfc**5te£tb?L*tt--Cin#M» 

trfr--*i/x^-&&mtfy)*niz 0 icpe^«t©^ Li [Ni„. 4 2 5 L 

i 0. i 8 Mn 0 . 4 2 6 ] 0 2 (X=0. 15) X*bo1t 0 

Xlft(I]#>** — Vf*|2l3U:^319TN ¥^^^<^C 1 2/ml (No. 12) 
lC»«W*5 9-»»h k 1 fc*5tf* (2 0 0) 35, (111)®, (310)05 
£>&#*2S, *fc, 2 0° -22° KR- 3m^te'J§JR^W^T#>^ d^offifflJW 
iE^J^r^-t-tHliJff-^^P^B^^m^^ttTcio £fc s *i*3R©C12/ml (N 
o. 12) T?4fHLfc|^<^7-*i$Ch k 1 Kl*J*t* (0 0 2) (13- 

3) m-v(ocn-Kam^m^tcB^.xmmtff(D\i'—^mmiti (002 )/i a 3 

_ 3) t*l. 7 7 -e&o/c 0 

R i e t v e 1 d^fe^J: 9 ¥$MI$0C 1 2/m 1 (No. 12) Ofe 

^m^rlSfcUbfc^ms a$ftSf*4. 9 7 0ty^fn-A, b$ftS«8. 5 
8 bn>-A H ctlkftttS. 0 2 3^"V^^ bn-A, a = y = 90° , 

0 = 1 0 9. 2 6° Trfcofc, £ ttrlBXMlHlUf/-?^ — :/&R i e t v e 1 

f^©9 8. 0%, 4hlM H^:fctt5y^!7A<Djft£^ip£tf>9 9. l%T'fco 

^D^^m^ft (0. 4mA- cm -2 ) 13 5. 8mAh/g, a^W 
b^mtfc^9 2. 7%t»*>o7t. jUS&tt^'f ^^«»Srffofefem. 

#iJ$2$Stt 9 9. 9 9 o fc 0 

HJfe^J 1 3 
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1. §*fr/'L<DTl/*:~VJ*fo&WLZ 0 0ml 

5 L&tjM^LfctfSk, 1. 6^W/L(PT:^=<>A7k$tfi£5 Om 1 t 3 5%4> 
mmtfcXfol 0 Om 1 i:#fctLfc=y^ryi/— ^^Xf>-©*tt^9y-«r±IBiei 

(Li/{Ni +Mn)} Jjmfctfl. 1 2i^5i?l:|M^Tl^^ 
bfc„ W&axfca-frfcfcgEfcaE* 1 0 5 Ot£-?l 0 O'C/h rTJMaUfcfcs 
10 5 O'CKigLfcBt^Tl 0 O^C/h r K «fc t> ft***" 7 r ^ 

I CPM^^f^MIPrx Li [N i o. 4 7 8 L i o. osMn 0 . 4 7 6 3 0 2 (X= 0. 

0 5) -Cfcofc XMH]5f^^-V^ EI 3 ^^-f-ii V T* % M^©C12/ 
ml (No. 12) KlfiMRttfcS k 1 K*5#5 (2 0 0) (1 1 1) 
® N (3 10) Hnfl>RI*flMR*£*Lfc. 

IW©C12/ml (No. 12) T?'J§JfS£*L5 5; k 1 

£ (0 0 2) mRXf (13-3) aS"e©Cu-KalftSrfflV^»5|cXj»lBl*?Olf 
-^3SSJtI ( 0 0 2>/I (13-3) f*l- 4 5t?feofCo 

R i e t v e 1 d mt. «fc !? M^^© C 1 2 /m 1 (No. 12) tf>&^$: 
«r»ffltfc^ a«ilfttt4. 9 9 2ty^ho-^ bftflgfi8. 5 9 5^ 
y^hP-is, cfftSfi5. 0 44ty^hD-A, a = 7 = 90° , j3 = 
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